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FEMALE PART OF A SELF-GRIPPING CLOSURE IN NON-WOVEN MATERIAL, 
METHOD OF MANUFACTURING SAME AND GRIPPING CLOSURE OBTAINED 

Abstract 

The material, intended to form the female part of a self-gripping closure, is 
composed of a non-woven, heat-bonded, needled material, which is composed of a 
mixture of fibers having an average length of at least 50 mm, with a proportion of at 
least 20% heat-bonded fibers, and having on one surface loops formed at the time of 
needling. fe ^ ^ _. - j 

The method of manufacture consists of: 

a) producing a layer of fibers (13) from a mixture containing a predetermined 
amount of heat-bonding fibers, 

b) needling said layer using conventional needles for the consolidation of 
same and with forked or crowned needles to form loops (22) on the 
surface, and 

c) heat treating the needled layer, without calendering, at a temperature 
which is sufficient to provide surface fusion of the heat-bonding fibers. 

Description 

The present invention relates to the field of self-gripping closures, which are well 
known under the name Velcro, and which comprise two parts which are generally in the 
form of two strips, one having gripping components, of the hook, harpoon or nail-head 
type, and the other which contains components which are capable of being gripped by 
the first ones, and which are generally in the form of loops. The present invention 
relates more particularly to a material which is intended to compose the female part of a 
self-gripping closure, intended in particular to be used in consumer products of the 
diaper type. 

In the present text, the phrase "self-gripping closure" is used with a wide 
meaning, including the case where the two strips provided with respectively male and 
female components are integrated into parts of a same article which have to be 
connected to one another in order to produce the closure of said article, for example an 
article of clothing, in shoe manufacture, and also including the case where there is in 
fact no closure of a given article but simply connection of two distinct pieces, each of 
which is provided respectively with male and female components which are capable of 
self-gripping with each other. 

The self-gripping closures, particularly known under the name Velcro, have now 



found very varied applications in the manufacture of clothing, furniture, footwear, 
recreational articles ... They have the advantage of being very simple to use in order to 
close them by simple application of the two strips, one on the other, very high 
resistance to tearing under traction in the plane of the two strips and a great ability to be 
reused without excessive deterioration of the hooking components. Of course, the 
structure and the composition of the hooking components takes account of the planned 
use. 

The female strip of a self-gripping closure is generally made from a knit, of the 
jersey type, which has undergone a finishing operation of the brushing or scratching 
type, which is intended to free a certain number of surface threads so as to form loops. 

Such a material is described in particular in French standard NFG 91-101 . 

The cost of manufacturing such a material, comprising a knitting operation and a 
finishing operation, is high and is hardly compatible with using such a material in a 
throw-away and relatively cheap product such as a diaper. It can also be understood 
that in a certain number of uses, it is not strictly necessary to have a very high capability 
to reuse the closure. It is simply necessary that it can be used once or twice without 
deterioration, but with sufficient resistance to traction in the plane of the two strips. 

Applicant's aim is to propose a material which is intended to form the female part 
of a self-gripping closure which meets this objective. 

The object is fully achieved by the material of the invention which, 
characteristically, is composed of a non-woven, needled and heat-bonded fabric, which 
is composed of a mixture of fibers of an average length of at least 50 mm, with an 
amount of at least 20% of heat-bonding fibers, said non-woven fabric having on one 
surface loops formed during the needling. 

The loops which are past the surface of the non-woven fabric are capable of 
being gripped by the male components of the closure. The average length of the fibers 
being at least 50 mm and the presence of heat-bonding fibers provide sufficient 
anchoring of the ends of the loops to limit the defibering of same during use. 

The mechanical resistance of the hooking, and therefore the effectiveness of the 
self-gripping principle, is a function of the strength of the fibers used in the non-woven 
fabric. Preferably, the average strength is between 1 .7 and 17 dtex, as a function of the 
surface area of the non-woven fabric. 

Preferably the average length of the fibers is between 60 and 100 mm. 

In a preferred embodiment, the non-woven fabric has a surface area on the 
order of 100 g/m2, the average strength of the fibers is on the order of 4.5 dtex, and the 
proportion of fibers in the mixture is on the order of 30% copolyester fibers and 70% 
polyester fibers. 
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It can be advantageous to have, for a given surface area, a certain amount of 
fibers of low strength so as to have better coverage of the non-woven fabric. 

It is another object of the invention to propose a process especially conceived for 
the manufacture of a material based on a non-woven, needled and heat-bonded fabric 
intended to form the female part of a self-gripping closure. 

Characteristically, this process consists of: 

a) producing a layer of fibers from a mixture containing a predetermined 
amount of heat-bonding fibers, 

b) needling said layer using conventional needles for the consolidation of 
same and with forked or crowned needles to form loops on the surface, 
and 

c) heat treating the needled layer, without calendering, at a temperature 
which is sufficient to provide surface fusion of the heat-bonding fibers. 

During the penetration of the forked needle through the layer of fibers, one (or 
several) fiber becomes housed in the slit of the needle and is drawn by same. Similarly, 
during the penetration by the crowned needle, one (or several) fiber becomes housed in 
each of the three notches distributed in the crown towards the end of the needle, and is 
drawn by same. The penetration of the needle is sufficient for the fiber in question to 
be repelled away from the outside surface of the layer and forms a loop during the 
withdrawal of the needle. The subsequent heat treatment has the effect of blocking in 
position the loops formed in this manner due to bonding points produced by the surface 
fusion of the heat-bonding fibers in contact therewith or with other non-heat-bonding 
fibers. This bonding effect is obtained by simple contact of the fibers with one another 
without it being necessary to carry out calendering. It should be noted that calendering 
should be avoided since it has the effect of crushing the loops formed during needling 
and consequently rendering them less accessible to the gripping components of the 
male part of the closure. 

However, calendering may be necessary for producing the surface fusion of 
heat-bonding fibers and connecting the material of the invention to a film in a single 
operation. 

The formation of the loops during needling with forked or crowned needles 
depends to a large extent on the arrangement of these needles in relation to the 
direction of the fibers in the layer. Preferably, with the layer being produced by means 
of a card fed by a sheeter, the forked needles are arranged such that their slit is 
oriented substantially transversally to the direction of movement of the sheet during 
needling. In effect the sheeter arranges the fibers before the entry of the card into 
successive transversal layers. Certainly, due to the longitudinal movement of the layer 



! 85801 :w11 < 



Page 4 j 



and the carding, the fibers undergo a slight reorientation. However, the effectiveness of 
the needling, in terms of loops, is improved if the slits of the needles have the 
above-identified orientation in relation to an orientation in the direction of the movement 
of the layer. 

In accordance with a preferred embodiment of production, the needling for the 
consolidation of the layer has been carried out by means of bearded needles at a rate 
of 105 strokes/cm2 and the needling for the formation of loops has been carried out 
using forked needles at a rate of 1 stroke/cm2. 

The non-woven, needled and heat-bonded fabric with loops at the surface 
obtained by the above-identified process is perfectly suitable for use as the female part 
of a self-gripping closure. The density of the loops, the deep needling, the amount of 
heat-bonded fibers, the fiber strength, and the average length of the fibers are 
parameters to be taken into account as a function in particular of the structure of the 
gripping components of the male part of the closure. Since, in particular, it is a male 
part whose gripping components have the form of a nail head, the gripping closure also 
contains a non-woven, needled and heat-bonded fabric in accordance with the 
invention the fibers of which have an average strength of 4/5 dtex and a fiber length of 
between 60 and 100 mm, with the amount of heat-bonding fibers being on the order of 
30%. 

The present invention will be better understood from reading the description of 
an example of production of a non-woven, needled and heat-bonded fabric with loops 
showing which is intended to constitute the female part of a self-gripping closure, which 
is illustrated in the attached drawings in which: 

- Figure 1 is a schematic cross-section view of two strips comprising a 
self-gripping closure, at a distance from one another, 

- Figure 2 is schematic cross-section view of the two strips of Figure 1 applied 
partially against one another, 

- Figure 3 is a side view of a bearded needle, 

- Figure 4 is a side view of a forked needle, 

- Figure 5 is a schematic drawing showing the manufacturing of a non-woven, 
needled and heat-bonded fabric with loops showing, and 

- Figure 6 is a perspective drawing of diaper provided with a closure system. 

A self-gripping closure 1 comprises in a well-known manner two components, in 
the form of two textile strips or ribbons, 2, 3, one of which 2 has a surface of gripping 
elements 4, and the other 3 has a surface of loops 5. This type of self-gripping closure 
is now totally conventional, in particular under the name Velcro. 
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The gripping elements 4 can have various forms, of the hook, harpoon or 
nail-head type. 

When one of the two strips 2, 3 is applied against the other, the gripping 
components 4 of the first strip 2 penetrate into the loops 5 of the second strip 3. Due to 
the particular shape of the gripping elements 4 and the multiplicity thereof, natural 
hooking of the two strips 2, 3 takes place because of this penetration. It is of course 
possible to disconnect the two strips 2, 3 from one another. Such disconnection is 
simple when force is exerted obliquely to the plane of the two strips, as shown in Figure 
2 in the direction of the arrow F. On the other hand, this force must be considerably 
higher if it is sought to disconnect the two strips 2, 3 by exerting force in the same plane 
of the two strips, in accordance with arrow G. 

It can be understood that under these conditions such a self-gripping closure is 
frequently used in all applications where it is a matter of temporarily connecting two 
parts between which traction forces in the connection plane of said parts are likely to be 
principally exerted. 

This type of self-gripping closure, principally known under the name Velcro, is 
used in the manufacture of clothing, furniture, recreational goods, footwear ... 

This self-gripping closure system has also begun to be used in high consumption 
throw-away products, such as diapers. A diaper 6, as shown in figure 6, is composed 
of a single piece having a waterproof sheet 7, an absorbent layer 8 and a permeable 
interior sheet 9, with the absorbent layer 9 [sic] sandwiched between the two exterior 7 
and interior 9 sheets. After placing the diaper 6, the two ends 10, 11 of same are 
turned down towards one another around the infant's waist. The closure of the diaper 
is thus obtained by connecting these two ends 10, 11, generally by means of a set of 
two adhesive connectors. 

During the manufacture of a diaper, the set of adhesive connectors is previously 
fixed along the lateral edges of one end 1 1 of the diaper 6, such that for the closure of 
the diaper on the infant it is sufficient to detach part of the adhesive connector, which is 
applied onto the protective strip, and to bring same to the outside surface of the other 
end 10. 

By way of adhesive connection materials, there exists a large variety of solutions 
which have been achieved by manufacturers. 

Within the framework of the present invention, it is planned to replace the system 
of adhesive connectors for the closure of such a diaper 6 with a self-gripping closure. 

More particularly, the object of the present invention is a material which is 
suitable for a female part of a self-gripping closure, that is the part which has loops 
showing on one surface. 



Traditionally, in known self-gripping closures, this female part is composed of a 
knit, of the jersey type, the method for knitting of which provides, due to subsequent 
brushing and scratching treatment, for loops to emerge on the surface. 

For use in a throw-away product such as a diaper, such a textile support would 
have a prohibitive cost. 

Characteristically, in accordance with the invention, the material used to 
compose the female part of the self-gripping closure is a non-woven, needled and 
heat-bonded fabric which comprises fibers having an average length of greater than 50 
mm, an amount of heat-bonding fibers of least 20% and which has on one of its 
surfaces loops obtained by means of needling. 

Applicant has in effect noticed that it was possible to obtain anchoring of the 
loops in the structure of the non-woven, needled fabric with sufficiently long fibers, and 
in any case at least 50 mm on average, and with bonding of said fibers obtained by a 
double effect of needling and heat-bonding, with the amount of heat-bonding fibers 
being at least 20%. Due to such anchoring, when the two male and female parts of the 
self-gripping closure are disconnected, the defibering of the loops is limited which 
makes possible the subsequent reuse of the female part. 

Figure 5 illustrates the process for manufacture of such a non-woven fabric. 

The layer of fibers 13 is produced conventionally using a sheeter and a card. 
For example, it is a layer composed of 70% polyester fibers and 30% copolyester fibers. 
The copolyester fibers are heat-bonding fibers which have a melting point which is 
lower than that of the polyester fibers. 

In a specific example of the process, the layer 13 is produced from 35% of 3.3 
dtex polyester fibers, 35% of 6 dtex polyester fibers and 30% of 4.4 dtex copolyester 
fibers. The average length of these three types of fibers is 60 mm. The layer of fibers 
13 first passes through a first single-stroke needling station 17 fitted with conventional 
bearded needles, as illustrated in figure 3. These needles 14 comprise, along each of 
their edges, a succession of notches 16 distributed along the periphery of the needle 
14. During the penetration of the needle 14 into the layer of fibers, the notches 16 
catch on one or other of the fiber and move it through said layer. The movement is a 
function of the penetration of the needle in relation to the support of the layer. 

In a specific example of the process, in this first needling station 17, there is a 
distribution of 5,666 needles per linear meter, with the needles being of the 38 RB type, 
3.5 inches with a needling density of 55 strokes/cm2 for a penetration of 9 mm. 

This first operation produces a preconsolidation of the layer. 

The layer 13' which has thus been consolidated then passes to a second double 



stroke needling station 18. In a first part 18a of said station, the consolidation of the 
layer 13' is continued with conventional, two-faced needling using bearded needles 14. 

In a specific example of the process, this first part 18a of the second needling 
station 18 is provided on a first surface, corresponding to the stroke of the first station 
17, with 4,266 needles per linear meter, said needles being convention bearded 
needles 14 of the 36 R type, 3 inches. The density of needling is 25 strokes/cm2 with 
penetration of 14 mm. On the other surface, station 18 is also fitted with 4,266 needles 
per linear meter of the 38 RB type 3.5 inches. The density of needling is 25 
strokes/cm2 with a penetration of 9 mm. 

Very specifically, the second part 18b of the second needling station 18 is fitted 
on only one surface with forked needles 19, as shown in Figure 4. These are needles 
whose free end 20 is separated into two parallel parts 20a 20b, like a fork, defining 
between them a slit 21 . 

During the penetration of the needle through the layer, one or several fibers are 
brought by the end 20 of the forked needle 19, with the fiber or fibers becoming housed 
in the slit 21 . The penetration of the forked needle 1 9 is such that the fiber or fibers 
which are drawn by said needle move beyond the surface of the layer 13' and form 
loops 22 on the surface 23 opposite surface 24 which is immediately opposite needles 
19 in the part 18b of the second needling station 18. 

According to applicant, the penetration of the forked needles 19 should not 
exceed 14 mm in order to obtain loops which are acceptable for the proposed 
application. 

In addition, so as to increase the capturing effectiveness by each forked needle 
19 of the fibers composing layer 13, it is desirable for said needles 19 to be implanted 
in the needle board so that the slit 21 is oriented substantially transversally in relation to 
the general direction of movement of the layer 13\ This particular arrangement is 
intended to give the slit 21 the greatest possible chance, with each stroke, of gripping 
one or several fibers of the layer. This result is obtained under the above-identified 
conditions due to the fact that the general direction of the fibers in the layer is, after 
sheeting and carding, substantially transversal to the direction of movement of said 
layer. 

In a specific example of the process, the forked needles 19 were needles of the 
76 OVG type. The density of needling was relatively low, on the order of or slightly less 
than one stroke/cm2, with a penetration on the order of 14 mm. 

In the two needling stations, 17, 18, the speed of needling was adjusted to 1,054 
strokes/min. with an advancing speed of 18 m/min for the layer of fibers and a needling 
pace of 17 mm. 



It is possible to obtain a layer surface 23 which is homogeneous as to the 



implantation of loops 22. It is also possible to obtain a non-homogeneous implantation, 
with a transversal band effect, simply by fitting the part 18b of the second needling 
station 18 with a number of forked needles 19 which is less than the maximum number 
of the board. For example, with 4 rows of needles, an effect of drawings of alternate 
strips, at regular intervals, is obtained on surface 23 of layer 13'. 

After passing through this second needling station 18, the layer 13" is heat 
treated, without calendering or crushing, at a temperature which is sufficient to provide 
surface fusion of the heat-bonding fibers. 

This heat treatment is, for example, provided by continuous passage of layer 13" 
through a oven 25. This may be an oven with a flow of hot air, for example an oven 
with pulsed air of a length of 8 m, with the air being at a temperature of 205C and the 
length of time the layer 13" stays in the oven being on the order of one-thirtieth of a 
second at a speed of 18 m/min. 

Although no pressure is exerted on the layer 13" while the heat-bonding fibers 
are surface melted, it will be noted that in the non-woven fabric 26 which is exiting from 
the oven 25 there are a multitude of bonding points at the level of the contacts between 
the heat-bonding fibers 13 with one another or with non-heat-bonding fibers, with said 
bonding points being obtained by simple contact of the fibers with one another. 

In addition to the consolidation from conventional needling, these contact points 
provide anchoring of the free ends of the fibers forming loops 22 inside sheet 26 itself. 

The non-woven, needled and heat-bonded fabric 26, with loops showing, has 
been used as the female part 3 of a self-gripping closure 1, using nail-head shaped 
components as the gripping component 4 of the male part 2. 

Tests for rupture resistance have been carried out in accordance with standard 
NF G 91-106. For this purpose, two test pieces were produced, one for the non-woven 
fabric 26 of the invention, forming a rectangle of a size of 150 mm x 40 mm, and the 
other one of a length of 120 mm for a male ribbon 2. A 30 mm length of male ribbon 
was applied to the looped surface of the non-woven fabric, with each component being 
placed between the jaws of a dynamometer, at a distance of 200 mm from one another. 
Said jaws were moved at a speed of 100 mm/min. and the average resistance and 
average stretching obtained were measured until the male ribbon and the non-woven 
fabric became disconnected. An average resistance of 20 N and an average stretching 
of 7% were obtained. 

In the planned application for the non-woven fabric 26 as the female part of a 
self-gripping closure for a diaper, the non-woven fabric in question may be in various 
forms. It may simply consist of a piece attached to the outside waterproof layer 7 of the 
diaper 6 at its end 1 0, which is of a size and location so as to be precisely opposite the 
male ribbon with which it comprises the self-gripping closure. It may also be in the form 
of a continuous strip arranged transversally over the entire width of the end 10 of the 



diaper 6, which will act as the female part for the two male ribbons for closing two 
lateral edges of the diaper. 

Depending on the particular shape of the gripping component 4, the average 
strength of the fibers is to be determined so as to provide sufficient effectiveness of the 
self-gripping phenomenon. According to applicant, this strength may vary between 1.7 
dtex and 17 dtex depending on the surface area of the non-woven fabric. As in the 
precise embodiment cited above, the fact of using fibers with a lower strength can 
improve the coverage of the non-woven fabric. 

An increase in the amount of heat-bonding fibers in the mixture will have the 
effect of improving the resistance of the fibers but at the same time will increase the 
rigidity of the non-woven fabric 26 which is obtained. 

The present invention is not limited to the embodiment which has been 
described as a non-restrictive example. In particular, the non-woven fabric of the 
invention can be used in applications for throw-away products other than diapers, for 
which it is not necessary to have the possibility of frequent reuse. 

For example, in the field of household machine tools, such as rotating polishers, 
the non-woven fabric of the invention could be placed on the smooth surface of each 
abrasive disc and cooperate with the male elements with which the rotating support of 
the polisher would be fitted. This would prevent using means for mechanically blocking 
the abrasive disc on the support. 

In addition, it is possible to use, as a substitute for the forked needles, other 
types of needles, in particular so-called crowned needles which have a general 
structure with three ribs, similar to that of Figure 3, but which have only three notches 
arranged at the same level, towards the end of the needle: their action being similar to 
that of three forked needles combined. 

Claims 

1 . A material intended to form the female part of a self-gripping closure 
characterized in that it comprises a non-woven, needled and heat-bonded fabric which 
is composed of a mixture of fibers of an average length of at least 50 mm, with an 
amount of at least 20% of heat-bonding fibers, with said non-woven fabric having on 
one surface loops formed during the needling. 

2. The material in accordance with claim 1 , wherein the average strength of 
the fibers is between 1 .7 and 17 dtex. 

3. The material in accordance with one of claims 1 or 2, wherein the average 
length of the fibers is between 60 and 100 mm. 

4. The material in accordance with one of claims T to 3, wherein the 
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non-woven fabric has a surface area on the order of 100 g/m2, the average strength of 
the fibers is on the order of 4.5 dtex, and the proportion of fibers in the mixture is on the 
order is 30% copolyester fibers and 70% polyester fibers. 

5. A process for manufacturing a material based on non-woven, needled, 
heat-bonded fabric which is intended to form the female part of a self-gripping closure, 
characterized in that it consists of: 

a) producing a layer of fibers (13) from a mixture containing a predetermined 
amount of heat-bonding fibers, 

b) needling said layer using conventional needles (14) for the consolidation 
of same and with forked or crowned needles (19) to form loops (22) on 
the surface, and 

c) heat treating the needled fabric, without calendering, at a temperature 
which is sufficient to provide surface fusion of the heat-bonding fibers. 

6. The process in accordance with claim 5, wherein the layer is produced by 
means of a card supplied by a sheeter, the forked needles (19) are arranged such that 
their slits (21) are oriented substantially transversally to the direction of movement of 
the layer during needling. 

7. The process in accordance with one of claims 5 or 6, wherein the needling 
for the consolidation of the layer is produced by means of bearded needles at a rate of 
105 strokes/cm2 and the needling for the formation of the loops is produced by means 
of forked needles at a rate of 1 stroke/cm2. 

8. The process in accordance with one of claims 5 to 7, wherein the heat 
treatment is carried out by calendering of the needled layer and a thermoplastic film so 
as to provide both the heat-bonding of the non-woven fabric and the connection of the 
non-woven fabric to the film. 

9. A self-gripping closure composed of a male part in which the gripping 
elements have a nail-head shape, and the female part of which is a non-woven, 
needled and heat-bonded fabric with loops showing in accordance with claim 1, in 
which the fibers have an average strength of 4.5 dtex and a fiber length of between 60 
and 100 mm, with the amount of heat-bonding fibers being on the order of 30%. 
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(57) Le materiau, destine a former la panie femelle 
d'une fermeture auto-agrippante, est constitue cfun 
non-tisse aiguiliete et thermolie, compose d'un melange 
de fibres de longueur moyenne d'au moins 50 mm, avec 
une proportion d'au moins 20 % de fibres thermoiiantes. 
et ayant sur une face des boucles formees lors de 
I'aiguiiletage. 

Le precede de fabrication consiste a : 

a) realiser une nappe de fibres ( 1 3) a partir d'un me- 



lange comportant une proportion predeterminee de 
fibres thermoiiantes, 

b) aiguilleter ladite nappe a I'aide d'aiguilles con- 
ventionnelles pour la consolidation de celie-ci et 
avec des aiguilles a fourche ou a couronne pour la 
formation de boucles (22) en surface, et 

c) traiter thermiquement la nappe aiguilletee. sans 
calandrage. a une temperature suffisante pour ob- 
tenir la fusion superficielle des fibres thermoiiantes. 
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Description 

La presente invention concerne le domaine des fer- 
metures auto-agrippantes. qui soni bien connues no- 
tamment sous I'appeilation Veicro. et qui component 5 
ceux parties se presentant generalement sous forme de 
ceux bances. I'une oortantdes elements agrippants. du 
type crochet, harpcn cu tete de clou et I'autre qui porte 
ces elements aptes a etre agrippes par les premiers et 
qui se presentent generalement sous la forme de bou- >.o 
cies. La presente invention concerne plus particuliere- 
ment un materiau destine a ccnstnuer ia panie femelle 
c'une fermeture auto-agrippante. destinee notamment 
a etre utilises dans des prcduits conscmmabies du type 
couches-cuicttes. is 

Dans le present texte on utilise le terme 'fermeture 
auto-agrippante" dans un sens large, comprenant lecas 
ou les deux bandes equipees des elements respective* 
ment male et femelle sont integrees dans les parties 
a'un meme article qui ont a etre sotidansees rune a 20 
I'autre pour realiser la fermeture ouci: article, par exem- 
ple article a'habiilement, dans la chaussure. et compre- 
nant egalement le cas ou il n'y a pas a oroprement parler 
de fermeture d'un article donne mais simplement soli- 
darisation de deux pieces distinctes dent cnacune est 25 
equipee respectrvement d'eiements male et femelle ap- 
tes a s'auto-agripper. 

Les fermetures auto-agrippantes. notamment con- 
nues sous rappellation Veicro, ont mamtenant trouve 
des applications tres diverses cans les articles d'habille- 20 
ment, d'ameublement, dans la chaussure, dans les ar- 
ticles de loisirs... Elles presentent t'avantage d'une tres 
grande simpbeitede mise en oeuvre pour cbtenir la fer- 
meture par simple application des deux bandes Tune sur 
I'autre, une tres grande resistance a I'arrachage sous 3S 
traction dans le plan des deux bandes et une grande 
facuite de reutUisaticn sans deterioration excessive des 
elements cTaocrochage. Bien sur la structure et la com- 
position des elements d'accrochage tiennent ccmpte de 
('utilisation qui est envisagee. *o 

La bande femelle d'une fermeture auto-agrippante 
est generalement realisee a partir a'un tricot, du type 
jersey, qui a subi une operation de finiticn du type bros- 
sage ou grattage destinee a liberer un certain nombre 
ce fils en surface de maniere a former des boucles. 

Un tel materiau est notamment decrit dans la norme 
francaise NFG 91-101. 

Le cout fabrication d'un tel materiau, comprenant 
une operation de tricotage et une operation de finition, 
est eleve et n'est guere compatible avec {'utilisation de so 
ce materiau dans un produit jetable et relativement bon 
march e que constitue une couche-culotte. On com- 
prend egalement que dans un certain nombre d 1 utilisa- 
tions, ii n 'est pas strictement necessaire d'avoir une ca- 
pacity tres importante de reutilisation de la fermeture. II ss 
est simplement necessaire que celie-ci puisse etre uti- 
lises a une ou quelques reprises sans deterioration, 
mats avec une resistance suffisante a la traction dans 
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le plan des deux bandes. 

Le but que s'est fixe le demandeur est de proposer 
un materiau destine a former la partie femelle d'une fer- 
meture auto-agrippante qui repond a cet objectif. 

Ce but est parfaitement atteint par le materiau de 
Tinvention qui. de maniere caractenstique. est constitue 
d'un ncn-tisse aiguillete et thermolie, qui est compose 
d'un melange ce fibres de longueur mcyenne d'au 
moins 50 mm, avec une portion d'au moins 20 % de fi- 
bres thermoliantes, ledit non-tisse ayant sur une face 
des boucles fcrmees lors de I'aiguilletage. 

Les boucles depassant de la surface du ncn-tiss6 
sent aptes a etre agrippees par les elements males de 
la fermeture. La longueur moyenne des fibres, faisant 
au moins £0 mm. et la presence des fibres thermoliantes 
permettent d'ebtenir un ancrage suffisant des extremi- 
tes des boucles pour limiter le defibrage de celles-ci lors 
de ('utilisation. 

La resistance mecanique de I'accrochage et done 
I'erficacite du prmcipe d'auto-agnppage est fonction du 
titrage des fibres mises en oeuvre dans (e ncn-tisse. De 
preference le titrage moyen est compris 1.7 et 17 dtex, 
fonction de la masse surfacique du non-tisse. 

De preference la longueur moyenne des fibres est 
comprise entre 60 et 100 mm. 

Dans une variante preferee de realisation, le non- 
tisse a une masse surfacique faisant de I'orare de 100 
g/m 2 . le titrage moyen des fibres est de I'ordre de 4,5 
dtex, la proportion des fibres du melange etant de I'ordre 
de SO % de fibres de copolyester et 70 % de fibres po- 
lyester. 

II peut Streavantageux d'avoir. pour une masse sur- 
facique donnee, une certaine proportion de fibres de fai- 
ble titrage de maniere a avoir une meilleure couverture 
du non-tisse. 

C'est un autre objet de I'invention que de proposer 
un precede specialement concu pour ia fabrication d'un 
materiau a base de non-tisse aiguillete thermolie desti- 
ne a former la panie femelle d'une fermeture auto-agrip- 
pante. 

De maniere caracteristique ce procede censiste : 

a) a realiser une nappe de fibres a partir d'un me- 
lange ccmportant une proportion predeterminee de 
fibres thermoliantes. 

b) a aiguilleter ladite nappe a I'aide d'aiguiiles con- 
ventionnelles pour la consolidation de celle-ci et 
avec des aiguilles a fourche ou a couronne pour la 
formation de boucles en surface, et 

c) a traiter thermiquement la nappe aiguilletee, de 
preference sans calandrage, a une temperature 
suffisante pour obtenir la fusion superficielle des fi- 
bres thermoliantes. 

Lors de la penetration de I'aiguilie a fourche a tra- 
vers ta nappe de fibres, une (ou plusieurs) fibre vient se 
loger dans la fentede I'aiguilie et est entrainee par celle- 
ci. De meme lors de la penetration de i'aiguilie a cou- 
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ronne. une (ou plusieurs) fibre vient se loger dans cha- 
cune des trois encocnes reparties en couronne vers I'ex- 
tremite de raiguille. et est entramee par celle-ci. La pe- 
netration de 1'aiguille est surfisante pour que la fibre en 
question soit repcussee au-deta de (a surface exterieure 
de la naope et forme une boucie. lors du retrait de 
raiguille. Le traitement thermique subsequent a pour ef- 
f et de bloquer en position les boucles amsi formees gra- 
ce aux points de iiage realises par la fusion superficielle 
ces fibres thermcliantes en contact entre eiles ou avec 
d'autres fibres non thermoiiantes. Cet erf et de Iiage est 
cbtenu par simple contact des fibres entre eiles sans 
cu'il soit indispensable d'effectuer un calandrage. II est 
a noter qu'un calandrage est a eviter. puisqu'il a pour 
effet d'ecraser les ooucles formees lors de I'aiguilletage 
et en consequence de les rendre moins accessibles par 
les elements agrippants de la partie male de la ferme- 
ture. 

Cependant un calandrage peut etre necessaire 
lorsqu'il s'agit de realiser la fusion superficielle des fi- 
bres thermoiiantes et de solidariser le materiau de {'in- 
vention sur un film en une seule operation. 

La formation des boucles lors de I'aiguilletage par 
les aiguilles a fourche ou a couronne depend en grande 
partie de la disposition de ces aiguiiles oar rapport a la 
direction des fibres dans la nappe. Avantageusement, 
la nappe etant realisee grace a une carde alimentee par 
un naopeur, les aiguilles a fourche sont disposees de 
telle sorte que leur fente soit orientee sensiblement 
transversalement a la direction de ddplacement de la 
nappe lors de -I'aiguilletage. En effet le nappeur dispose 
les fibres avant I'entree de la carde en couches trans- 
versales successives. Cedes du fait du deplacement 
longitudinal de la nappe et du cardage. les fibres subis- 
sent une legere reorientation. Cependant I'efficacite de 
I'aiguilletage. en terme de boucles. est amelioree si les 
f entes des aiguilles ont I'orientation precrtee par rapport 
a une orientation dans la direction du emplacement de 
la naope. 

Selon une variante preferee de realisation, 
i'aiguilletage pour la consolidation de la nappe a 6t6 rea- 
lise a I'aide cfaiguiiles k barbes a raison de 105 coups/ 
cm 2 et I'aiguilletage pour la formation des boucles a 6t6 
realise a I'aide d'aiguilles a fourche a raison de i'ordre 
de 1 coup/cm 2 . 

Le non-tisse aiguiilete et thermolie presentant des 
boucles en surface, obtenu par le procedg precitd, con- 
vient pariaitement pour une utilisation comme partie fe- 
meile d'une fermeture auto-agrtppante. La densite des 
boucles. la profondeur d'aiguilletage. la proportion de 
fibres thermoiiantes. le titrage des fibres, la longueur 
moyenne des fibres... sont des parametres a prendre 
en consideration en fonction notamment de la structure 
des elements agrippants de la partie mdle de la ferme- 
ture. S'agissant en part iculier d'une partie male dont les 
elements agrippants ont une forme en tdte de clou, la 
fermeture agnppante comporte egalement un non-tisse 
aiguiilete et thermolie selon I'invention dont tes fibres ont 



un titrage moyen de 4.5 dtex et une longueur de fibres 
comprise entre 60 et ICO mm, la proportion ce fibres 
thermoiiantes etant de I'ordre de 30 %. 

La prdsente invention sera mieux comprise a la lec- 
s lure de la description qui va etre faite d'une exemple de 
realisation d'un non-tisse aiguiilete et thermolie a bou- 
cles apparentes destine a censtituer la partie femelle 
d'une fermeture auto-agrippante, illustre par le desstn 
annexe dans lequel : 

70 

la figure 1 est une vue schematique en coupe de 
deux bandes constrtuant une fermeture auto-agrip- 
pante, £ distance I'une de I'autre, 
la figure 2 est une vue schematique en coupe des 
'5 deux bandes de la figure 1 appliquees partiellement 
I'une contre i'autre, 

- la figure 3 est une vue de cote d'une aiguille a bar- 
bes, 

- la figure 4 est une vue de cote d'une aiguille a four- 
20 che. 

la figure 5 est une representation schematique illus- 
trant la fabrication d'un non-tisse aiguiilete et ther- 
molie a boucles apparentes. 
• et la figure 6 est une representation en perspective 
2S d'une couche-culotte munie d'un systeme de ferme- 
ture. 

Une fermeture auto-agrippante 1 comporte de rna- 
niere bien connue deux elements, se presentant sous 

30 la forme de deux bandes ou rubans textiles 2,3 dont 
I'une 2 presente en surface des elements 4. agrippants 
et dont I'autre 3 pr6sente en surface des boucles 5. Ce 
type de fermeture auto-agrippante est maintenant tout- 
Wait conventionnel, notamment connu sous I'appella- 

55 ticn Velcro. 

Les elements agrippants 4 peuvent presenter diver- 
ses formes, du type crochet, harpon ou tete de clou. 

Lorsqu'on applique I'une contre I'autre les deux 
bandes 2, 3. les elements agrippants 4 de la premiere 

*o bande 2 penetrant dans les boucles 5 de la seconde 
bande 3. Du fait de la forme particuli&re des 6l6ments 
agrippants 4 et de la multiplicite de ceux-ci on obtient 
un accrochage nature! des deux bandes 2. 3 grace a 
cette penetration. II est bien sur possible de desolidari- 

•** ser les deux bandes 2, 3 I'une de I'autre. Une telle dd- 
solidarisation est aisee lorsque I'on exerce une force en 
oblique par rapport au plan des deux bandes, comme 
illustre sur la figure 2 dans le sens de la fl&che F. Par 
contre, cette force doit 6tre notablement plus elevde si 

so ron veut ddsolidariser les deux bandes Z 3 en exer^ant 
une force dans le plan meme des deux bandes, selon 
la flfeche G. 

On comprend que dans ces conditions une telle fer- 
meture auto-agrippante est frequemment utilisee dans 
ss toutes les applications ou il s'agit de solidariser tempo- 
rairement deux pieces entre lesqueiles sont amenees & 
dtre exercees principalement des forces de traction 
dans le plan de solidarisation desdites pieces. 
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Ce type de fermeture auto-agrippante. connu prin- 
cipalement sous i'appellation Velcro, est utilise dans le 
domaine ae I'habillement, de I'ameublement, des loisirs, 
ae la chaussure ... 

On commence a proposer ce systeme de fermeture 
auto-agrippant egalement dans ces prcduits jetables de 
grande ccnsommaticn. tels que les couches-culottes. 
Une couche-cuiotte 6. telle que celle representee a la 
figure 6, est constitute d'une piece unique ccmportant 
une feuiile exieneure impermeable 7, un matelas absor- 
bant 6 et une feuilie interieure permeable 9, le matelas 
absorbant 9 etant pns en sandwich entre les deux 
feuilles exterieure 7 et interieure 9. Apres mise en place 
de la couche-cuiotte 6, les deux extremiies 10, 11 de 
celle-ci sont rabattues Tune vers I'autre autour de la 
taille de I'enfant. La fermeture de la couche-cuiotte est 
done ootenue en solidarisant ces deux extremites 10, 
11 grace generalement a un jeu de deux attaches ad- 
hesives 12. 

Lors de la fabrication d'une couche-cuiotte, le jeu 
d'anache aahesive est prealablement fixe le long des 
bords lattraux d'une extremite 11 de la couche 6, de 
sorte que pour la fermeture de ia couche sur I'enfant il 
suffit a I'utilisateur de decoller une partie de I'attache ad- 
hesive, qui est appliquee sur une bande de protection, 
et de rapporter celle-ci sur la face exterieure de I'autre 
extremite 10. 

En matiere d'attache adhesive, il existe une variete 
imponante de solutions qui ont ete apportees par les 
fabricants. 

Dans ie cadre de la presente invention, il est envi- 
sage de rempiacer le systeme d'attache adhesive pour 
la fermeture d'une telle couche-cuiotte 6. par un syste- 
me de fermeture auto-agrippant. 

Plus particulierement I'objet de la presente inven- 
tion est de proposer un materiau qui puisse convenir a 
constituer la partie femeile d'une fermeture auto-agrip- 
pante. e'est-a-dire la partie qui supporte des boucles ap- 
parentes sur une face. 

Traditionneliement dans les fermetures auto-agrip- 
pantes connues. cette partie femeile est constitute par 
un tricot du type jersey dont le mode de tricotage per- 
met. grace a un trait ement ulterieur de brossage et de 
grattage. de faire emerger des boucles en surface. 

Pour une application dans un produit jetabie tel 
qu'une couche-cuiotte, I'utilisation d'un tel support tex- 
tile serait d'un cout prohibitif. 

De maniere caractenstique. selon ('invention, le ma- 
teriau utilise pour constituer la partie femeile de la fer- 
meture auto-agrippante est un non-tisse aiguillete et 
thermoiie qui ccmporte des fibres ayant une longueur 
moyenne superieure a 50 mm, une proportion de fibres 
thermoliantes cfau moins 20 % et qui presentent sur une 
face des boucles obtenues par aiguilietage. 

Le demandeura en effet remarque qu'il etait possi- 
ble d'obtenir un ancrage des boucles dans la structure 
du non-tisse aiguillete avec des fibres suffisamment ton- 
gues, et en tout cas a'au moms 50 mm en moyenne, et 



avec un liage de ces fibres obtenu par un double effet 
d'aiguilletage et de thermoliage, la proportion des fibres 
thermoliantes etant d'au moins 20 %. Grace a un tel an- 
crage, lorsqu'on desolidarise les deux parties male et 
5 femeile de la fermeture auto-agrippante, on limite le de- 
fibrage oes boucles ce qui reno possible une reutilisa- 
ticn ulteneure de la partie femeile. 

La figure 5 illustre le procede de fabrication d'un tel 
non-tisse. 

? * La nappe de fibres 1 3 est realisee classiquement a 
I'aide d'un nappeur et d'une carde. II s'agit par exemple 
d'une nappe constitute a partir de fibres de Dolyester a 
raison de 70 % et fibres de copolyester a raison de 30 
% Les fibres de copolyester sent des fibres thermolian- 
is tes qui ont un point de fusion inferieur a celui des fibres 
de polyester. 

Dans un exemple precis de realisation, la nappe 13 
etait realisee a partir de 35 % de fibres polyester 3,3 
dtex de 35 % de fibres polyester 6 dtex et 30 % de fibres 
20 copolyester 4,4 dtex. La longueur moyenne de ces trois 
types de fibres etait de 60 mm. La nappe de fibres 13 
passe d'abord dans un premier poste 17 d'aiguilletage 
a simple frappe, equipe d'aiguiiles conventionneiles a 
barbes, telle qu'illustre a la figure 3. Ces aiguilles 14 
& component, selon chacune de leur arete 15, une suc- 
cession d'encoches 16 reparties sur la peripherie de 
I'aiguilie 14. Lors de la penetration de i'aiguilie 14 dans 
la nappe de fibres, les encoches 16 accrcchent Tune ou 
I'autre fibre et la deplace a travers ladite nappe. Le dd- 
30 placement est fonction de la penetration de I'aiguilie par 
rapport au support de la nappe. 

Dans un exemple precis de realisation, dansce pre- 
mier poste 17 d'aiguilletage, on avail une repartition de 
5 666 aiguilles au metre lineaire, les aiguilles etant du 
& type 38 RB 3,5 pouces avec une densite d'aiguilletage 
de 55 coups/cm 2 pour une penetration de 9 mm. 

Cette premiere operation realise une preconsolida- 
ticn de la nappe. 

La nappe 13' ainsi consolidee. passe ensuite dans 
^0 un deuxieme poste 18 d'aiguilletage a double frappe. 
Dans une premiere partie 18a dudit poste, il s'agit de 
poursuivre ia consolidation de la nappe 13* avec un 
aiguilietage classique, double face, a raide d'aiguiiles a 
barbes 14. 

45 Dans un exemple precis de realisation, cette pre- 
miere partie 18a du second poste d'aiguilletage 18 etait 
munie sur la premiere face, correspondant a la frappe 
du premier poste 1 7, de 4 266 aiguilles par metre lineai- 
re. lesdrtes aiguilles etant des aiguilles conventionneiles 

so a barbes 1 4 du type 36 R 3pouces. La densite d'aiguille- 
tage etait de 25 coups/cm 2 avec penetration de 1 4 mm 
Sur I'autre face, le poste 18 a ete equipe d'egaiement 4 
266 aiguilles au metre lineaire, s'agissant d'aiguiiles du 
type 38 RB 3.5 pouces. La densite d'aiguilletage etait 

& de 25 coups/cm 2 avec une penetration de 9 mm. 

Tout-a-fait specif iqu ement la seconde partie 18b du 
second poste d'aiguilletage 18 etait equipe uniquement 
sur une face d'aiguiiles a fourche 1 9, telles qu'illustrees 
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a la figure 4. II s'agit d'aiguiiles dont I'extremite libre 20 
est seoaree en oeux panies parallels 20a 20b, comme 
une fcurche. ceiimitant entre elles une tenie 21. 

Lors de la penetration de I'aiguille d travers la nap- 
pe, une ou plusieurs fibres sent emmenees par rextre- 
mite 20 de Taiguille a fourche 1 9, la 6u lesaites fibres 
venant se loger aans la feme 21. La penetration de 
I'aiguille a fourche 19 est teiie que la ou ies fibres qui 
ont ete entrainees par ladite aiguille se deplacent au- 
dela de la surface de la nappe 1 3' et torment des bou- 
cles 22 sur la face 23 opposee a la face 24 qui se trouve 
immediatement en regard des aiguilles 1 9 dans !a panie 
18b du second poste 18 d'aiguiiietage. 

Selon le demandeur, la penetration des aiguilles a 
fourche 19 ne devrait pas exceder 14 mm pour obtenir 
ces boucies acceptables dans ('application envisagee. 

De plus ae maniere a augmenter I'efficacite de cap- 
tation par chaque aiguille a fourche 19 de fibres consti- 
tutives de la napoe 13. il est souhaitabte que lesdites 
aiguilles 1 9 soient implantees dans la olanche a aiguille 
de maniere a ce que la feme 21 soit orientee sensible- 
ment transversalement par rappon a la direction gene- 
rale de depiacement de la nappe 13'. Cette disposition 
particuliere vise a ce que la fente 21 ait la plus grande 
chance oossible. a chaque coup, de se saisir d'une ou 
plusieurs fibres de la nappe. Ce resuitat est cbtenu dans 
ies conditions orecitees du fait que la direction generate 
des fibres dans la nappe est. apres nappage et cardage, 
sensiblement transversale a la direction de depiace- 
ment de ladite nappe. 

Dans un exemple precis de realisation, ies aiguilles 
& fourche 19 etaient des aiguilles du type 76 OVG. La 
densite d'aiguiiietage etait relativement faibie. de I'ordre 
de ou legerement inferieur a un coup/cm 2 , avec une pe- 
netration de I'ordre de 14 mm. 

Oans Ies deux postes d'aiguiiietage 17, 1 8. on avait 
regie la Vitesse d'aiguiiietage & 1 054 coups/mn avec 
une Vitesse d'avance de 18 m/mn pour la nappe de fi- 
bres et un pas d'aiguiiietage de 1 7 mm. 

II est possible d'obtenir une surface 23 de nappe 
qui soit homogene quant a. ('implantation des bouctes 
22. II est egalement possible d'obtenir une implantation 
non homogene, avec un effet de bande transversale, 
simplement en equipant la partie 16b du second poste 

18 d'aiguiiietage avec un nombre d'aiguiiles a fourche 

19 inferieur au nombre maximal de la planche. Par 
exemple avec 4 rangees d'aiguiiles on cbtient un effet 
dedessinsde bandesaltemees, ^intervalle regulier, sur 
la surface 23 de la nappe 1 3'. 

Apres passage dans ce second poste 1 8 d'aiguiiie- 
tage, la nappe 13* est traitee thermiquement. sans ca- 
landrage ni ecrasement. k une temperature suffisante 
pour cbtenir la fusion superficielie des fibres thermolian- 
tes. 

Ce trartement thermiaue est par exemple obtenu 
par passage en continu de la nappe 1 3" a travers un 
four 25. II peut s'agir o'un four a flux d'air chaud, par 
exempie un four a air pulse de 8 m de longueur, rair 



etant a une temperature de 205 °C et le temos de sejour 
de la nappe 13" dans le four etant de fordre d'une tren- 
iaine de seconde pour la Vitesse de ISm/mn. 

Bien qu'aucune pression ne soit exercee sur ta nap- 

5 pe 13' alors que Ies fibres thermoliantes sont superfi- 
ciellement fondues, on remarque que cans le ncn-tisse 
26. sonant du four 25 il existe une multitude de points 
de liage au niveau des contacts entre Ies fibres thermo- 
liantes 1 3 entre eiles ou avec des fibres non thermolian- 

'o tes. ces points de liage etant ootenus par simple contact 
des fibres entre elles. 

Ces points de liage permettent. en complement de 
la consolidation par I'aiguiiletage conventionnel. d'obte- 
nir un ancrage des extremites libres des fibres formant 

'5 Ies boucies 22 a I'interieur de la nappe 26 proprement 
dite. 

On a mis en oeuvre le non-tisse 25 aiguillete et ther- 
molie, a boucle apparente, comme panie femelle 3 
d'une fermeture auto-agrippante 1 , avec cemme ele- 

20 ment agnppant 4 de la panie male 2 des elements en 
forme de tete de ciou. 

Des essais de resistance a la rupture ont ete reali- 
ses, conformement a la norme NF G 91-106. Pour cela 
on a realise deux eprouvettes. Tune pour le ncn-tisse 26 

25 de I'invention. formant un rectangle de 1 50 mm x 40 mm 
et I'autre de 120 mm de longueur pour un ruban m§le 
2. On a applique une longueur de 30 mm de ruban male 
sur la face bcuclee du non-tisse. chaque element etant 
dispose entre Ies machoires d'un dynamcmetre, distan- 
ce tes Tune de I'autre de 200 mm. Lesdites machoires ont 
etd amenees a se deplacer a une Vitesse de 100 mm/ 
mn et on a mesure la resistance moyenne et ('allonge* 
ment moyen obtenus jusqu'& la desoiidarisation du ru- 
ban male et du non-tisse. On a obtenu une resistance 

35 moyenne de 20 N et un allcngement moyen de 7 %. 

Oans ('application qui est envisagee du non-tisse 26 
comme partie femelle d'une fermeture auto-agrippante 
pour couch e-culotte. on conceit que (e non-tisse en 
question peut se presenter sous de multiple formes. II 

40 peut consister simplement en une piece rapponee sur 
la feuiiie exterieure impermeable 7 de la couche 6 en 
son extremite 10, dimensionnee et localises de maniere 
k dtre precisement en vis-a-vis du ruban m£le consti- 
tuant avec lui la fermeture auto-agrippante. II peut ega- 
lement se presenter sous la forme d'une bande continue 
disposee transversalement sur toute la largeur de rex- 
tremite 10 de la couche 6. qui fera office de partie fe- 
melle pour les deux rubans males de fermeture de deux 
bords lateraux de la couche. 

so En fonction de (a forme particuliere de I'6l6ment 
agnppant 4, le titrage moyen des fibres est a determiner 
de maniere a obtenir une erflcacrte suffisante du pheno* 
mene a'auto-agrippage. Selcn le demandeur. ce titrage 
peut varier entre 1 .7 dtex et 17 dtex en fonction de mas- 

55 se surfacique du non-tisse. Comme dans I'exempie pre- 
cis de realisation cite ci-dessus, le fait d'utiliser des fi- 
bres ayant un titrage plus faibie peut ameiiorer la cou- 
verture du non-tisse. 
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line augmentation de !a proportion de fibres ther- 
mctiantes dans le melange aura comme etfet d'amelto- 
rer la resistance des fibres mais parallelement d'aug- 
menter la rigidite du non-tisse 26 obtenu. 

La presente invention n'est pas limitee au mode de s 
realisation qui a ete decrit a titre d'exemple non exhaus- 
tif. En particulier le ncn-tisse de I'invention peut etre uti- 
lise dans d'autres applications de produits jetabies que 
la couch e-culotte, pour lesquels il n'est pas necessaire 
a'avoir la possibilite d'un re-emploi frequent. w 

Par exemple, dans le domains des machines outils 
domestiques. telles que des ponceuses rotatives, le 
non-tisse de I'invention pourrait equiper la face lisse de 6. 
chaque disque abrasif et cooperer avec les elements 
males dont serait equipe le support rotatif de la ponceu- is 
se. On evite ainsi la mise en oeuvre de moyens meca- 
niques de blocage du disque abrasif sur le support. 

De plus il est possible de mettre en oeuvre , en 
substitution des aiguilles a fourche, d'autres types 
a'aiguilles. en particulier des aiguilles aites a couronne, 20 
cui ont une structure generale a trois aretes, simiiaire a 7. 
celle de la figure 3. mais qui ne possedent que trois en- 
coches disposees au meme niveau, vers I'extremite de 
Taiguille : leur action serait assimilable a celle de trois 
aiguilles a fourche accoiees. zs 



Revendications 

8. 

1. Materiau destine a former la partie femelle d'une 30 
fermeture auto-agrippante caracterise en ce qu'il 

est constitue d'un non-tisse aiguiilete et thermolie, 
qui est compose d'un melange de fibres de lon- 
gueur moyenne d'au motns 50 mm, avec une pro- 
portion d'au moins 20 % de fibres thermoiiantes. le- 35 
dit non-tisse ayant sur une face des boucles for- 9. 
mees iors de I'aiguilletage. 

2. Materiau selon la revendication 1 caracterise en ce 
que le titrage moyen des fibres est compris entre *o 
1,7 et 17 dtex. 

3. Materiau selon Tune des revendications 1 ou 2 ca- 
racterise en ce que la longueur moyenne des fibres 

est comprise entre 60 et 100 mm. 4S 

4. Materiau selon rune des revendications 1 a 3 ca- 
racterise en ce que le ncn-tisse a une masse sur- 
factque faisant de I'ordre de 100 g/m* le titrage 
moyen des fibres est de I'ordre de 4,5 dtex. la pro- so 
portion des fibres du melange etant de I'ordre de 30 

% de fibres de copolyester et 70 % de fibres poly- 
ester. 

5. Procedd pour la fabrication d'un materiau a base de ss 
non-tisse aiguiilete thermolie destine a former la 
partie femelle d'une fermeture auto-agrippante. ca- 
racterise en ce qu'il consiste : 



a) a realiser une nappe de fibres (13) a parttr 
d'un melange comportant une proportion pre- 
determinee ae fibres thermoiiantes, 

b) a aiguilleter ladrte nappe a I'aide d'aiguilles 
conventionnelles (14) pour la consolidation de 
celle-ci et avec des aiguilles a fourche (19) ou 
a couronne pour la formation ce boucles (22) 
en surface, et 

c) a traiter thermiquement la nappe aiguilletee, 
a une temoerature suff isante pour obtenir la fu- 
sion superticielle des fibres thermoiiantes. 

Proced6 selon la revendication 5 caracterise en ce 
que la nappe etant realisee grace a une carde ali- 
rnentee par un nappeur. les aiguilles a fourche (19) 
sont disposees de telle sorte que leur fente (21 ) sort 
orientee sensibiement transversalement a la direc- 
tion de deplacement de la nappe Iors de I'aiguille- 
tage. 

Procede selon I'une des revendications 5 ou 6 ca- 
racterise en ce que I'aiguilletage pour la consolida- 
tion de la nappe a ete realise a I'aide d'aiguilles a 
barbes a raison de 105 coups/cm* et I'aiguilletage 
pour (a formation des boucles a ete realise a i'aide 
d'aiguilles a fourche a raison de I'ordre de 1 coup/ 
cm 2 . 

Procede selon I'une des revendications 5 a 7 carac- 
terise en ce que le traitement thermique est realise 
par calandrage de la nappe aiguilletee et d'un film 
thermoplastique en sorte d'cbtenir a la tois le ther- 
moliage du non-tisse et la solidarisation du non-tis- 
se du film. 

Fermeture auto-agrippante composee d'une partie 
male dont les elements agrippants ont une forme 
en tete de ctou t et dont la partie femelle est un non- 
tisse aiguiilete et thermolie a boucles apparentes 
selon la revendication 1 dont les fibres ont un titrage 
moyen de 4 : 5 dtex et une longueur de fibres com- 
prise entre 60 et 100 mm, la proportion de fibres 
thermoiiantes etant de I'ordre de 30 %. 
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